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(54) Title: CATALYST FOR POLYMERIZATION OR COPOLYMERIZATION OF OLEFINS, PREPARATION AND 
USE OF THE SAME 

(57) Abstract: The present invention relates to catalysts and/or catalyst systems useful for the polymerization or 
copolymerization of a-olefin. These catalysts contain O. S, Se, N, or P-containing transition metal compounds compnsmg the 
skeletal unit depicted in following formula: 




== wherein M is an element belonging to Group 3-11 of the Periodic Tabic; A, D and E each represent coordination group 
containing 0, S, Se, N, or P atom. 
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^S+WtlT Ziegler-Nattaffi^JW*, MgCh **$S?? 

^*l»5rTffl»«I««;tti6, (N.Kasbiwa^, US-3 642746, 1968) @BUlik±, iSWiltt 
SpSSJSSSiSS HOPE), fiitttt*«*Z.» (LLDPE) ,^«« (i-pp) » 

S^sky ^ Angew Chen,, Int. Ed. Engl. 1980, 19, 390; H. H. Bringing, 

Int. Ed. Engl.1995, 34, 1143; Ishiha, Takeshi, JP 07268029; E^^96WWO 

9611960 9400500, WO 9506071). N, O, P ffiffiii^ WKfl^^*-* 

catalyst) W*&»2SUR»*. a 1995 *^*. 

BrookhaU, WO 962301.0. WO 98/30612, WO 99/02472, J'*^*'™?^ 1 ' 
W098/27124, D. H. McConville «, WO 2000/069922; ^H.GmbbsjF, WO 98/42664, 
WO 98/42665; TerunoriFujita^F, WO 99/54364), fcTflttttsWr*' 
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(b) :M=Pd < c) 1 ' 
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H T R^Bu.Ph 



M=Tl,Zr 

(0 




(NaevS ^, WO 9634021)= A.0tero^A#Jt7fc£*l.htt£»£^* ia / wENSE, 
^#I^^^^*^^^'^^*^*^^ (0rgan0metalliCS ' 2 ° 01 ' 2 °' 2428 " 2430)o 



1 



WO 03/010207 



PCT/CN02/00425 



#ET. «fflS*Kl»K«a (-30'C~150°C)> (Al:Cat=10~3000: 
1 SSS 10-1 tffcWWF 10 5 gPE/molTi hr aim W JR««£lilMbtotttH 

mwR-i^w^F*^*- sfts^ni co-ioo/ioooo * 
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ia-i~ia-4 mmrmmm ia: 
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IA-1 IA-2 

IB-l~IB-4 |»fWT»* IB: 



R"R 14 
IA-4 



• : MX„ 
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A/m 
>9 



R %0 




_ R ia 
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IB-2 



IB-3 



R R 
IB- 4 



/ <?<> "'^MXn 

I r» ¥■■-",■•) 

IB-1 

m: 1% 2^3; 
q: Qlfcls 
d: OSRl; 

M: m=^J^+-^^^^^* ***** ^ ^ ^ ^ 
ii: 1 2 3 4* 



a 27 



A: MT. 55S=P, ^ -N(°) r!Sr " r ' - PRKR2 '- 

-P(O)R 30 R 3 ^ Hi^ -Se(0)R 39 -, 

B- $^M*a^ ^«ffll£Ci-C3oWj£*;. 

N, CK S^ Se, P^jE&J^?! 
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E: ntimm, %m,mm> *«3t§^ ^mmm^ $®g®> £*n, ck s^ se^ p 
F: ^#U6H, stN, ck s^ s e , p 

y, z: nria»ffl> iftiffl> ammm, tmmm, ^-nr 23 ^ 4 , - 

N(0)R 25 R 26 > -PR 28 R 29 , -P(O)R 30 R 31 > -OR 34 , ~SR 35 , -S(0)R 3< \ "SeR 38 , -Se(0)R 39 5 

: $Kft& WfrfteWFtti 

r\ R 2 > R 3 , R 4 > R 6 > R 7 ^ R 8 > R 9 -« R 10 ^ R n > R^ R 13 > R 14 * 1 R 15 > ^ r1 ; s 
r» r 20 , R 21 , R 22 , R 23 , R 24 . R 25 > R^ R 27 > R 28 > R 29 ^ R 30% R 3 ^ R 32 > R ^ R > 
R 3< \ R 3 VR 39 ,: SU Ci-CsoWS^ iSIKJB^ Ci^M^fc*#*Jft»attM&*. 

tn-€H 2 ci, — cH2C3Jaa«flltt?btt^6ffl. ±&gB«iWMI^OT!a^> 

*g«S&R ! ^R 2 , R 3 > R 3 ^R 4 ^ R 6 > R 7 > R 8- - R^R 23 ^ 24 ^ 25 ^ 26 ^™^ 

&fy£-o R 34 , ^«M&Sft£-T-OR 3 \ *«*Hftfi-SR^ -T-SR J* 
S H & £5 -NR 23 ^ 4 > — T-m 23 R 24 > ^m^ffl-&^-PR 28 R 29 -> -T-PR 28 R 29 , 

— T-P^R 3 ^ 31 ; S R'^ftS^ 3**^ ^5i5»ffl> ^«aBt, R 

T: & C,-C 3 o itt&SsK Q-C30 Mft&*l£1ittlMmgffl; 

© (i) flraMSfltffU-. 

<D M>^> lftWfl»»^Wi 

(D ilWJ W; 

(II) ^lB#(n) m$m=?%&MV(&m (HI) BJl*^tt^jM* 1:0.1-6 0.5-40 /> 
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q: 0^1; 
d: 0^1; 



>22 



V PR' 



>27 



A: a*?, aJR^, T "> _ NR 23 R 24 > -N(0)R 25 R 26 , , -pr»r» 

-P(O)R 30 R 31 > -Se(0)R^ 

,25 D 26 - P ( O )R 30 R 3 \ -P(0)R 32 (OR 33 ), 



flS, 1 * -N(0)R 25 R 2 ' 

N> Ck S. Se^ P ftSMfcJR^; 

E: ^%mm^ i?m,m®^ ^siusbu ^ras^ ^ 
p ^saftn^; 

-: fiSflHMtaW^tt; „ „ „ ^ 

R», R 2 , R 3 % R 22 > R 23 > R 24 -> R 25 > R 26 ^ R 28 ^ R 29 > R " R ^ R - ^ 

Cn) ig^WT&SttJftfiEK! (HA) *P (IIB) 

.E E 
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q: OSfcl; 

A= **** T * -N(0)R 25 R 2 «, ' , -PR 2 ^ 

-P(O)R 30 R 3 ^ »^ 

E: miuib^ ***ffl* *«h, ^«ffl> sa^N, o, s> 
F: ^«a> nrfi^eu M*au nr$*a> mm^^ o, s> s e > 

y, z- m« a* tiiffl^ *** ffl ' *j-nr 23 r 2 \ -pr 28 r 29 ^ 

-P(0)R 30 ^ ~OR 34 > -SR^ -S(0)R 36 , "SeR 38 > -Se(0)R i 

P» R 4 R 6 R 7 R 8^ R 9 R 10 R ll % R « R 13^ R M > R ^ R 16^ R l 7> R 18 % 

R » R - r- R - r-:r-: r" r- r 2 ^ r^ ^ ^ ^ ^ ^ ^ ^ 

r^r 2 r 3 , r 3 ^r\ R 6 ^ R 7 ^ R 8 ^ r 9 «r 23 ^r 24 ^WM«^«= 

^«-or 3 \ ^WM^W^*^-T-OR 34 . -«jm®-JR r -t-sp . a a 
iffi^-m 23 ^ -T-m 23 R 24 . ^* ffl «^CSm k 

Mx g (in) 

mm r*a»s" *awu «»s. «* H * *«*b**«*b«:* 

wen. jw*a#«xa^*a#i 

M: »h3»iih— JRflsia****^ • ^ ^ ^ ^ ^ ^ ^ ; 
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(D lfc{ttt.ftJ w ; 



mtrxxmrn** ***** **m*> ^mm^mm^m^x^ 

*S««i*a:-5<M50lC. ^ttaffttflMbSItt^*? 6 **' 0-120X3. 
I£-S-J£#W£ 0.1~10MPa ft^tt, S 0.1~3MPa fc»#ir&#&#to&&**#*& 

' ^tttt«ft«lW*MAO(¥***WS). MMAO (WKfSW. EAO (Z,* 
Mtt). BAO (T»S*»>. LiR (R-C,.C,o A1R 3 CR-Ci-Qo *» 

gf£ (Lewis acid), LiR/ Lewis acid. (R=C,.C 10 A1R 3 / Lewis acid (R=Ci-C,oB3 

*»ttOTT*. l*lfl^S»«*»Wa*l:l-«IIIO. 1:10-2000 Wff 

«ft#*»T»*Mt , ©«®- *<D*1®* BHDSKiK S£®»£ 

(I) fffafcWM: 
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WO 03/010207 

iWJWfMWWIli (Lewis acid), ^^^^SSi 

tt-&®3« B(CsF 5 )) Ml&SIK&BfflT i 

HBftSBWTWWWTBWSBW. JWft*«W»S: ft 

J* too i /tn^ i ao i n QRtt S H Stares, Chem. Rev., vol. 93, py/ /-y^i^; j 

tmSiX^ &^ c*w 

^ffljlY, -NR 23 R 24 S-T-^R 23 R 24 > -N(0)R 25 R 26 ; 

^Ptag-OR 3 ^ - T -° R 5 

^*a^-SR 35 > -T-SR 35 ^ -^(0)R 36 > -T-*0 2 R ; 
«Sa^-SeR 38 . -T-SeR 38 , -T-Se(0)R 3 Y 
MSB* BF« > (C«F*B\ (R 40 BAr 3 )-^; 

-WB»H««HBft*«- AJPh4% Aff 4 % A1CV. AJBr 4 AU4 > R AIA13 
^Sffltl-SiR^R 44 ^ -T-SiR 45 ; 
^^*a^-GeR 46 R 47 R 48 . -T-GeR 49 ; 
^^ Sa ^-SnR 50 R 5I R 52 > — T — SnR 53 -. — T-Sn(0)R ; 

»TaMB«« CMAO), MMAO, AlEts, AMe 3; Al i-Bu) 3 , 

R » R*. R 24 > R 25 ^ R 26> R 27 ^ R 28 ; 5 R *; ^ ^ v£ 9 R 50 V Va^V 
r», r 39 s r 4 \ R 41 , R 42 > R 43 ^ R* R > RnR,R>R>R^ k 
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m 1 ftB-&*J-l WXflfi* (X-ray) ffl. 




m**&R**rm. mm^m^ u^mm^mm 

tt-nmT^T, rafeWSchlenk«= ^fi&^S^S Waters model 150 GPC 

c^^Tft&SJ*) i40°c«, 4U-ft*f^#«fe*I. £*z»ffi3j#tfcte#. 

- &nm 2i~£»j 35 ift bj wi=r$ = 

ftttfl 36~£« 40 S^T (A-l) flSft#3R«ftftZ,#IR^'f *5lB4#»«Ifll«i« 
f,WST,aiaWI«l (-30-C-70-C), MttfflttBMflA CA1. 
Cat=10~3000: 1) *A**#tt«ttfttt. AlrCat Hi. ^f^fl-lSl 

A?10- ltfttWrW 10 5 gPE/molTihratmW^& M^iJS*XjlUi^ftS» 

Ho 




5J«*fefi#Ll, 11.8g(69.4%) = 



WO 03/010207 



PCT/CN02/00425 




mm-, mi wm>. c- 80.39 cso.29), h. 7.59 (7.35), n. 2.77 aw), 

l HNMR(30OMHzCDCl 3 ): 6 8.4(s. CH=N), 7.4-6.8 Cm, Aryl-H), 1.4(s, t-Bu-H) ,1-3 
(s, t-Bu-H); 

8 ( 31 P) -5.52 (s). 

fc25QmlttfijSaE+. JPA2.34g (lO.Ommol) 3,5-Z^T 2.3g S^g^^ 
SP#PJ«, ^Zi»«SiWft*. fl&5*t2lStfeS#L2, 3.5g(81%). 




L2 

7G»^tf: £$3 CttgiS): C: 83.19 (83.15), H: 7.60 (7.61), N: 5.87 (5.88); 
^NMROOOMHzCDCla): 8 13.6 (s, O-H), 8.6 (s, CH=N), 7.5-7.0 (m, Aryl-H), 
1.5 (s, t-Bu-H), 1.3 (s, t-Bu-H). 

£$$3 @fi#L3fi*J1=r$ 
£ 250ml ft ME* , iPA2.34g (lOmmol) 3^T«*«K. 2.13g <10mmql) 

£«, BP#ai te *. ^5EzKZ,»«s»*»c. TiSJ5^mfeffi#L3. 2.9g (67%). 




L3 

7G*£*r. CTrtttt). C: 80.86 (81.06), H: 8.13 (8.23), N, 3.23 (3.26); 

'H NMR (300 MHz CDCI3 ) : 8 14.0 (s. O-H), 8.86(s, CH=N), 7.46-6.43 (m, Aryl-H), 
2.17 (s, CH 3 ), 1.50 (s, t-Bu-H), 1.31 (s, t-Bu-H). 

£»4 SB#L4W^ 

fl&Jfi3K+iPA2.8g (12.0mmol) 3,5-r&T***K. 2.01g < 10 -^" *S^5 
m^SB#M#L4, 1.3g (44.4%). 




L4 

7D*4Hff: &* CtfJMD. C: 77.70 (77.65), H. 7.50 (7.48), N. 3.38 (3.35); 
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*H NMR ( 300 MHz CDCI3 ) : 6 13.3 (s, O-H), 8.6 (s. CH=N), 7.45-7.11 (m, Aryl-H), 
1.47 (s, t-Bu-H), 1.32 (s, t-Bu-H). 

|«]£j&»iuA2.8g (12.0mmol) 3,5--/ftTS7K», 2.75g (lO.Ommol) £&fflfc 

nmffi&mw, n^jsnmmwts, 3.5 g (71%). 




L5 

TtMM: &m (>t#{t): C: 65.70(65.98), H: 5.40(5.33), Ns 3.01(2.85); 
'HNMROOOMHzCDCU): 5 13.1 (s, O-H), 8.7 (s, CH=N), 7.4-7.1 (m, Aryl-H), 
1.4 (s, t-Bu-H), 1.3 (s, t-Bu-H)c 

iRj&J&WiflAS^g (14.0mmol) 3,5-H^TStK^E, 2.3g (16.0mmol) 8-fl»ltt, 

ioomi %7km , i>fiftKz»m, mmmw 24h m±m, &mmftWsmmw L6, 2.3i g 

(64%)o 

A" L6 

Ttmfrtt: mm amy. c= 80.25 (79.96), h : 7.88 o.83), n s 7.75 (7.77), 

'H1SIMR (300MHzCDC1 3 ): 14.0 (s, O-H), 8.9 (s, CH=N), 9.0 (d, pyridme-2), 
8.2(d, pyridine-4), 7.6(t, pyridine-3), 7.7-7.4(m, Aryl-H), 1.5 (s, t-Bu-H), 1.4(8, t-Bu-H). 

fo&L&fiftW^lOg (8.5mmol) 3, 5— -&T*7Kfcg. 0-92g (8.5mmol) 
mtm, 25ml =.9.W&f ®M«$M«#2ahJ§flt±&&, 3±». ItiiMi, It* 
» rittllf. #flJie#L7, 1.21g (44.4%), 



N 



L7 



7blt##f: ^«J(itM): C: 77.70 (77.57), H: 8.85 (8.98), N: 8.59 (8.60); *H 
NMR (300MHzCDCl 3 ): 6 13.6 (s, O-H), 8.6 (m, 2H), 7.69-7.14 (m, 
Aryl-H), 4.93 (s, -CH 2 0, 1.45 (s, t-Bu-H), 1.32 (s, t-Bu-H). 

IiJSB#L8. 



n 
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• m C**> * 70.77 (70.42), H: 4.50 L (4.49), N. 645 (6.57); 

! HNMR OOOMHzCDCU): 6 8.0 (s, CH=N), 7.7-6.6 Cm. Aryl-H). 

#HtWFfi 0 98g (2.0mmol) C* LI fit) 10ml 
tJT»&t#8JW. MOmg (94.8%). 




mm- $m c ' 7987 C7W7) - H! 789 <7 ' 73) ' N: 2,81 , aM = al 

^ (SWMHzCDCU, 7.74-6,8 Cm, IS). 4.15 (s, 2H>, 1.40 (s. ,-Bu-H), 
LlOo 




L10 

***** S« C>t«): C: 77.68(77.28), H, 7.85(7 93) , N. 3-03(3.34, 
'HNMR OOOMHzCDCU): 67.6-7.0 (m, Aryl-H), 5.1 (brs), 4.33 (s, CH 2 ), 1.33 
(s, t-Bu-H), 1.31 (s, t-Bu-H)o 

iDA 15ml Z*. 2.77g (lO.Ommol) ^fff ^2 

Lll. 2.72g (51%). 



PPh 2 




(**>, C: 81.00 (81.02), H: 7.43 (7.55), N: 251 <M2>i 

>HNMR (300MHzCDCl 3 ): 7.6-6.9 Cm. 17H), 5.36 (s, 1H), 2.10 (s, 3H>. 1-44 
(s, t-Bu-H), 1.38 (s, 9H,9H). 

12 
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0-5°C &#T. ft 650mg (0.31mmol) m-CBPA M 5ml -£¥&$8«i&in£ 125mg 
(0.3mmol)L4Wl0ml-«?^W,»^. 0-5°C *#T«*W 1*. SJg*f 
#^#fiJSfl#L12, 730mg(57.3%) . 




S 

OH 




L12 



TH^^tlf: $SH (it«) C: 74.77(74.79), H: 7.20(7.21), N: 3.33 (3.23); 
L HNMR (300MHzCDCl 3 ): 11.6 (s, O-H), 8.2 (s, CH=N), 8.0-7.0 (m, Aryl-H), 
1.35 (s, t-Bu-H), 1.28 (s, t-Bu-H). 

o 



J g Ph 2 
.OH 




L13 

7G*«: £$>J C: 77.87 (77.77), H: 7.14 (7.12), N: 2.71 (2.75). 

'HNMR (300MHzCDCl 3 ): 11.7 (s, O-H), 8.2 (s, CH=N), 7.75-7.0 (m, Aryl-H), 
1.33 (s, t-Bu-H), 1.28 (s, t-Bu-H). 

%M®\ 13 WW L14 

100ml iPA2.01g (lO.Ommol) 5. *f* 5 f ^122 

*, M»flW. fiH*0°CT. iim#ii^H^0.76g(lL0mmol) 3E?»WftW 2.5ml 7W&« 
J , ft* 0°C Tm# 2h, MMft. » » ^ 2.17gC 10.5mmol 

2 4-ZlftT**». 0*S*fc*M5nd*»*. fil3OT«MnA 2.65g Na 2 C03 £ft 10ml 

^IJHSfii @#M B B H JS#PJS#L14, 3.1g(75%)o 




L14 



mm-, mm CitSO: C: 74.70 (74.60), H: 7.H (7.22), N: 6.56 (6.69)-, 
'HNMR (300MHz CDCI3): 6 13.3 (s, OH), 7.8-7.1 Cm, Aryl-H), 1.4 (s, t-Bu-H), 
1.3 (s, t-Bu-H). 

mW62g (12.5mmol) L9 «H«"«B»« I t'*A 20ml H 2 0 2 (30%), JffiRUR**' 
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L15 



mm-, m cwwt) c. 77.48(77.47) , * 7.29(7.49) , n. 

•HNMROOOMHzCDCU): 6 7.7-6.7 (m, Aryl-H), 4.3 (d. CH 2 N), 1.28 (s, t-Bu-H). 

-78°C*#T, «4.0mmolNaH^# U>1* jOJtatf 3 ££™ 
»««#2h. *UA 0.23ml (4.0mmoDCH 3 l,»S« *J±*£g?l 




f Me 



.%ft*«T. m C*«>. C: 77.75(77.89), H. 7.88 (7.84 ). *, 2.69 C 2.6 0), 
'HNMR (300 MHz CDCI3 ) : 6 7.7-6.9 Cm. Aryl-H), 4.3 Cs, CH 2 ), 3.6 (s, OMe), 
2.2 (s, NMe), 1.3 (s, t-Bu-H), 1.2 (s, t-Bu-H). 

AT T W» 537mg (l.Ommol) L16 » 25ml f^M+JPA 0.5^j5.0mmol) 




L17 

mmt m C**>, C: 80.4^ (80.27), H: 8.15 (8.08), N: 2.51 (2.67), 
» (300MHzCDCl3): * 7.5-6.8 Cm, Aryl-H), 4.2 (s, CH 2 ), 3.7 Cs, OMe), 
2.5 (s, NMe), 1.5 (s. t-Bu-H), 1.2 (s, t-Bu-H). 

£»J 17 

li mm^mmnmm lis, up, l 2 o, l2 8 , l 29 , lso, ui. 

L32, L33, L34o 
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L18 



L29 




L30 



L31 



L32 



U33 



L34 



jtimmmfrtfrn-. cmm, m atg>; 'hnmr, 3oomhzcdci 3 ) 

L18: C: 77.84 (77.95), H: 5.31 (5.40), N: 7.66 (7.90); 

8.1 (s, CH=N), 7.4-6.2 (m, Aryl-H), 1.9 (broads, N-H)c 
L19: C: 83.75 (84.00), H: 5.38 (5.06), N: 2.87 (2.51); 

13.5 (s, OH), 8.4 (s, CH=N), 8.9-7.0 (m, Aryl-H). 
L20: C: 63.91 (63.89), H: 5.13 (5.16), N: 2.73 (2.76); 

13.9 (s, OH), 8.3 (s, CH=N), 8.8-7.0 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.3 ( 

t-Bu-H)o 

L28: 8.3 (s, CH=N), 7.6-6.9 (m, Aryl-H), 1.4 (s, t-Bu-H), 1.3 (PMe). 
L29: 8.3 (s, CH=N), 7.5-6.9 (m, Aryl-H), 3.0 (s, CH 2 ), 1.4 (s, t-Bu-H), 
(s, t-Bu-H). 

L30: 8.4 (s, CH=N), 8.3-7.1 (m, Aryl-H), 1.4 (s, t-Bu-H), 1.3 (s, Me). 
L31:8.4 (s, CH=N), 7.9-6.6 (m, Aryl-H), 1.31 (s, t-Bu-H), 1.29 (s, t-Bu-H; 
L32:9.3 (s, CH=N), 8.0-6.9 (m, Aryl-H). 

L33: 13.2 (s, OH), 8.6 (s, CH=N), 7.6-7.1 (m, Aryl-H), 1.5 (s, t-Bu-H), 1 
(s, t-Bu-H). 

L34: C: 78.85 (79.00), H: 7.85 (7.84), N: 8.33 (8.38). 

«#]18 Ifi#L21#J1=r;& 
-78°C T . L10 490mg( l.Ommol) W 5ml THF ^MiP£>J lmmol NaH W 5ml 1 
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L21 

TtMfrffi: (T+#) C: 80.25 (80.13), H: 7.88 (7.91), N: 2.75 (2.73). 

1 HNMR(CDC1 3 ): 7.7-6.8 (m, Aryl-H), 4.0 (s, 2H), 2.5 (s, 3H), 1.4 (s, t-Bu-H), 
1.3 (s, 9H, 9H)o 

%M®)19 Ifi#L22#]-£$ 
-78°C T. L10 838mg (2.0mmol) M 10ml 0^n£i$$#«jTOM NaH 88mg 

(2.0mmol) ft 5ml EgM*. ^**«S£»«Aja*# lh, ft CH 3 I «*«*ng^ 
|Hl«J±*. ff±&St. 3±^&*«^» ipA5c7XNa 2 S04 Z fk^^*», 
iPAd>*^^li. #SlJI5#L22 (72%). 




NH S "\J> 
OMe 



L22 

76*##T: $IH (T+#) C: 77.25 (77.55), H: 8.18 (8.14), N: 3.35 (3.23); 
'HNMR (CDCI3): 7.5-6.7 (m, Aiy-H), 5.3 (brs, NH), 4.34 (s, 2H), 3.7 (s, 3H), 
1.4 (s, t-Bu-H), 1.2 (s, t-Bu-H). 

&]&|&0t2O E#L27tt£"ja 
timWW62g (12.5mmol) B=*¥«W«+*A20iiil H 2 0 2 (30%), M3Rl«#4h 

-78°C T, L23 509mg ( l.Ommol) ft 15ml THF $tffflttn$l lmmol NaH ft 5ml 

THF*, m&ft&M.. mm$LW2h, ^ 0.33ml (2.5mmol) M^SiCl ft 15ml THF J§$£l§ 

350mg(60%). 

-78°CT, &@fi#L24 583mg (l.Ommol) ft 15ml THF WJlliJ lmmol NaH ft 
5ml THF £*«£2h, & 144mg (l.Ommol) Me 2 NCH 2 CH 2 Cl.HCl ft 

25ml THF W^H^iPPJi^^ 1 ?^*' *iq£¥. M 2h, ffihfijS. &M$It# 
&#f"JSB#L25. 

falB#L25 292mg (O.Smmol) ft 10ml THF ^»*PA HI (44%) 0« 
12h, ff±Sfit. ftM«f^^#PJSfi#L26. 
&JfJg L17 «ft£«&#il L27. 
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?l a. m 




PP^2 NH ,P Ph 2 MejjN 

H 2 C ° H 2 C 



N iP Ph 2 Me 2 N. 



NH ri 



K 

n ppt * 



H 2 c" ° H 2 c' 





L23 L24 L25 L26 L27 

L27 7G*^W: &JU ("Hi?) C: 78.35(78.41), H: 8.37(8.36), N: 5.06(4.94); 
'HNMR (300MHzCDC1 3 ): 7.7-6.7 Cm, Ary-H), 3.9 (s, 2H), 2.6 (t, 2H), 2.2 (t, 
2H), 1.9 (s, 3H), 1.4 (s, 9H, 9H), 1.3 (s, 9H, 9H). 

0°CT>& 740.5mg (1.5mmol) K# LI #J 10ml Qfi^ftttflttllA 60mg (1.5mmol) KH 
W 10ml *I^SHITft# lh, Jtfi»»?BI. iPA 30ml ^MT^TiCU 

0.20ml (0.18mmol). M 10ml f *^«JnSlfc^^«+, fiaEFMT* 

ft 3h. *p 40mi nmmmm-* n&, ±mm%£mmmwnmm£ 

&W&> ¥S/Bj&ife, #S)g&fe@#76Qmg (78.3%). 




TiCI 3 

t-Bii A-1 
7G«#ffi: (tH) C: 60.36 (61.27), H: 6.01 (5.45), N: 2.01 (2.16). 

l HNMR(300MHzCDCl 3 ): 6 8.2 (s, CH=N), 7.8-7.0 (m, Aiyl-H), 1.51 (s, t-Bu-H), 
1.34 (s, t-Bu-H); 



-TiC! 4 




l-Bu J-1 

IS^tJ J-l » X«f» (X-ray) gllft^ 1 fflftffl + H 1 #T^< 



Ti-0 1.798(4) N-C(6) 1.447(7) 

Ti-Cl(l) 2.2583(19) N-C(7) 1.522(6) 

Ti-Cl(4) 2.279(2) Cl(l>Ti-Cl(4) 98.46(8) 

Ti-Cl(2) 2.3720(18) Cl(l)-Ti-Cl(2) 94.45(7) 

Ti-Cl(3) 2.4119(19) Cl(4>Ti-Cl(2) 91.07(7) 



JuMftffi: %M (ilf) C: 58.31 (58.01), H: 5.28 (5.31), N: 2.02 (2.05). 
X-ray: MM 

22 K<&*J A-2 ffy&m 
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-78'CT#476mg(1.0mmol) S3#L2 ft 15rmfflM«^»A43mg(l.lmmol)KH 

ft i5mi m^m*. iiftM#3h. x&mm, *pA40mi so-ct« 

f"^^MinSTiCU0.11ml(1.0mmol)ft40ml¥^^4'» ffl^f 50CTW 

3ho ftH>. ±?t«*^JSP#M/ £c n a n > ttr*Watt»iS*#aK** A-2, 
380mg(60%). 




A-2 

7ti«»: %M (ifm C: 62.05 ( 62.93) , H: 5.03 (5.60) , N: 7.25 (7.60) ; 
'HNMR (300MHz CDCU): 8 8.3 (s, CH=N), 7.7-6.9 (m, Aryl-H), 1.6 (s, t-Bu-H), 
1.3 (s, t-Bu-H); 

«#ij23 Sfi^B-lft^ 
" 0°CTr& 300mg (0.6mmol) LI ft 10ml EM^Bi^«ifl A 0.6mmol NaH ft 10ml 
m&*km*, liTSiaTI# lh, OTJTttJfcft******^ 261.7mg (0.6mmol) 
ZrCl 4 .2THF ft 15ml M^, UW 0"C 0.5h, 0«L 7h, AP 20ml 

97.8mg(23.6%) = 




RHPh 



t-Bu b-1 

7C*^«f* (tt) C: 56.91 (57.43), H: 5.24 (5.11), Ns 2.23 (2.03), CI: 

15.62 (15.41). 

^NMROOOMHzCDCU): 58.3 (s, CH=N), 7.8-7.0 (m, Aryl-H), 1.5 (s, t-Bu-H) ,1.3 
(s, t-Bu-H); 

24 @fi£#J B-2 ftl=T$ 
-78°CTW 476mg (l.Ommol) L2 ft 50ml HfilftI*»«»3WA 43mg (l.lmmol) KH 

ft ismi m%fik®<¥> m^Mmrfm ^ sovy^m^mmmm zicl^thf 

(lOmmol) ft 15ml THF ftjnft*. *«@*JHta«. JtfflfclttH. iPA-l^ 

20ml &%£®M, ±jft*tt«, iqAi>*B^, a-*¥fc/a 

MglWSH&&*B-2, 215mg(32%) . 
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7Gjg##fs .&m Cit#> C: 57.91 (58.87), H: 5.04 (5.24), N: 4.23 (4.16), CI: 
15.31 (15.80)» 

^NMROOOMHzCDCls): 6 8.4 (s, CH=N), 8.0-6.9 (m, Aryl-H), 1.6 (s, t-Bu-H), 
1.3 (s, t-Bu-H)o 

3»J 25 

%5w>£® A-i mmmwsmm^w^m a-3; a-4 ; a-s ; a-6 ; a-7 5 a-9 ; 

A-ll; A-13; A-14; A-18; A-19; A-20; A-21; A-28; A-29; A-30; A-31; A-32; A-33; 
A-34o 




»##T«&T: (7G«Mf: £tl (it#); ^NMR, 300MHzCDC1 3 ) 



A-3 

C: 59.04 (59.76), H: 5.58 (5.88), N: 2.26 (2.40); 

6 8.8 (s, CH=N), 7.7-6.6 (m, Aryl-H), 2.5 (s, CH 3 ), 1.5,1.4 (s,s, t-Bu-H). 

A-4 

C: 57.04 (56.81), H: 5.11 (5.30), N: 2.13 (2.45); 

8.9 (s, CH=N), 7.7-7.2 (m, Aryl-H), 1.5,1.3 (s,s, t-Bu-H)o 
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A-S 

C: 50.04 (50.30), H: 4.01 (3.91), N: 2.32 (2.17); 
8 8.4 (s, CH=N), 7.4-7.0 (m, Aryl-H), 1.5,1.4 (s,s, t-Bu-H). 

A-6 

C: 56.74 (56.11), H: 5.48 (5.30), N: 5.26 (5.45); 

6 9.0 (s, CH=N), 9.6 (d, pyridine-lH), 8.5 (d, pyridine-lH), 8.0 (q, Aryl-2H), 
7.7 (m, Aryl-3H), 7.5 (d, Aryl-IH), 1.5,1.3 (s,s, t-Bu-H)c 
A-7 

C: 52.61 (52.80), H: 5.68 (5.70), N: 5.77 (5.86); 

6 9.4 (s, CH=N), 8.4-7.1 (in, Aryl-H), 5.4 (s, CH 2 ), 1.56,1.32 (s,s, t-Bu-H). 

A-9 

C: 61.32 (61.09), H: 5.78 (5.75), N: 7.44 (7.38); 
8 7.7-7.1 (m, Aryl-H), 4.7 (d, CH 2 ), 1.3 (d,d, t-Bu-H). 

A-ll 

C: 62.33 (62.95), H: 5.60 (5.72), N: 2.41 (2.04), CI: 15.83 (15.48). 
A-13 

C: 59.77 (59.80), H: 5.20 (5.32), N: 2.43 (2.11); 
8 8^4 (s, CH=N), 8.0-7.1 (m, Aryl-H), 1.6,1.3 (d,d, t-Bu-H)o 
A-14 

C: 60.98 (59.33), H: 5.39 (5.29), N: 4.55 (4.32), CI: 16.76 (16.42); 
7.5-7.1 (m, Aryl-H), 1.4,1.3 (s,s, t-Bu-H) . 
A-18 

C: 54.99 (54.42), H: 3.77 (3.57), N: 5.32 (5.52); 
6 8.0 (s, CH=N), 7.4-6.1 (m, Aryl-H). 

A-19 

8 8.2 (s, CH=N), 8.8-6.9 (m, Aryl-H). 

A-20 

C: 48.79 (49.08), H: 3.72 (3.81), N: 2.39 (2.12); 
8 8.9 (s, CH=N), 7.5-6.8 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.3 (s, t-Bu-H). 

A-21 

Ti: 8.39 (8.16); 

7.6-6.8 (m, Aryl-H), 3.9 (s, CH 2 ) , 2.4 (s, CH 3 ), 1.4,1.3 (s,s, t-Bu). 
A-28 

Ti: 8.99 (9.16); 

8 8.4 (s, CH=N), 7.5-6.8 (m, Aryl-H), 1.4,1.3 (t-Bu, Me). 

A-29 

Ti: 7.31 (7.11); 

8 8.7 (s, CH=N), 7.6-6.8 (m, Aryl-H), 2.8(s,CH 2 ). 
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A-30 

Ti: 8.20 (8.43); 

6 8.4 (s, CH=N), 8.0-6.9 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.3 (s, Me). 

A-31 

Ti: 7.01 (6.87); 

8 8.4 (s, CH=N), 7.9-7.1 (m, Aryl-H) ,1.4 (s, t-Bu-H), 1.3(t-Bu). 

A-32 

Ti: 8.07 (8.19); 

9.2 (s, CH=N), 7.9-6.9 (m, Aryl-H). 
A-33 

Ti: 7.78 (7.75); 

8.8 (s, CH=N), 7.7-7.2 (m, Aryl-H), 1.5 (s, t-Bu-H), 1.35 (s, t-Bu-H)'. 
A-34 

Ti: 8.91 (9.82); 

6 8.3 (s, CH=N), 7.7-6.9 (m, Aryl-H) ,1.5 (s, t-Bu-H), 1.3(s,t-Bu)o 

26 

mm-sm b-i mum^mmm^m^ b-6 (35%); b-9 (52%)-, B-13 os%h 

B-19 (23%) . 




^MStM^T: (7C###f: £M (itlT); •HNMR, 300MHzCDCl 3 ) 

B-6 

8 9.1 (s, CH=N), 9.6 (d, pyridine- 1H), 8.6 (d, pyridine-lH), 7.9-7.3 (m, Aryl-H). 

B-9 

C: 58.01 (57.26), H: 5.78 (5.39), N: 1.77 (2.02); 
6 7.8-6.6 (m, Aryl-H), 1.2 (s, t-Bu-H). 

B-13 

6 8.4 (s, CH=N), 8.1-7.0 (m, Aryl-H), 1.5 (d, t-Bu-H), 1.3 (d, t-Bu-H). 

B-19 

6 8.1 (s, CH=N), 8.6-6.5 (m, Aryl-H). 

27 ifi-s-ti C-l ®4tJ& 

O'CT, ft 3O0mg ( 0.6mmol ) W>W LI ft 10ml IQfiRttttttttttnA 0.6mmol NaH f& 

iomi mw&k*. mm^wrmw in, *£ft***i* jjpaz,» 25mi, o-ct, m& 

fiMTmmtiS. 97mg ( 0.6mmol ) FeCl 3 W ZM . ^SfiTS^iifc, »S 80 'CT 
&&ft#lh, &mW, 33^/5, ISMJ. nmc-l, 296mg(79.6%). 
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5.49 (5.75). 



FeCfe 

t-Bu C-1 
70.80 (71.48), H: 7.46 (7.45), N: 
28 Sfl-£-$J D-l 

O'CT, & 300mg ( 0.6mmol ) §i# LI ft} 10ml E9£lfttt#&ffiftlA 0.6mmol NaH W 
10ml Q£l&lft'f>, «^iaT»#lhJg*Jlfcft*^#JlfcbPS7fimg ( 0.6mmol ) FeCl 2 
to iOmiM£ni+, TgMTFfflt 40h, inA20ml d*¥*6tt*JK. iliS 

J5f#«£«, «^#?ljD-l, 135mg(38.5%). 




6.55 (6.07)o 



CvhJf ) C: 66.80 (67.08), H: 6.46 (6.04), N: 2.49 (2.40), CI: 



-78°C T, WW L8 159mg (0.37mmol) W 15ml THF KH 15mg (0.37mmol) 

6$ 5ml THF 4" , SftftKft£S&> S#Mh. -78°C, [Rj±^^^M*JflA5c7X FeCl 2 , 

inA35#Z.& 40ml, Kti, fi^n^MfMI 

££H, #S)E^D-8, 208mg (68%). 



Ph 



0 2 N 




N. R— Ph 



ft "Y" • 

" ' -FeCl 



D-8 



TG^tff: $ft (tHF)i C: 57.48 (58.11), H: 3.39 (3.51), N: 5.41 (5.42), Fe: 
10.46 (10.81). 

30 

«W^±3*B#tt*S'6'^K'fr* D-16 (83%), D-18 (57%), D-21 (69%), D-22 
(80%). 



°*FeCI 2 





D-16 



D-18 



D-21 



D-22 
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D-16 

Fe: 8.44(8.38); 
FID-MSCM^: 666. 
D-18 

Fe: 12.41(12.56); 

FID-MSOVt"): .444. 
D-21 

Fe: 9.98(10.66); 

FID-MS^: 523 = 
D-22 

Fe: 9.41(9.97); 

FID-MSOVf*): 560. 

31 K^ftE^W^ " 
-78°CT, lpjE#L9 200mg(0.4miiiol) W7mlTHF^«An-BuLi(1.6M B&*f«) 

0.5ml (O.Smmol), *Jn*¥. » M^Jjj* 15 "?! J* 

#±«ftW^i»*STiCUtfl20 n il¥*»«t. 30-40°C»3h, 

J±«. ±?*tftt*. ^- #5'Jffi^p° B , 169mg(69%). 




T1C1 2 



E-9 



FID-MSCM 4 ): 611- 

Ttmm-. m c*nr). c, 64.21 (64.72), h. 5.88 (5.93), n, 2.17 (2.29), a 

11.42 (11.58). 



32 m&yn f-i w-s-jft 

100ml Schlenk 8S**[lA 800mg(1.62mmol)!E#Ll » 20ml HiL««^ 0'C»A 

W5migsa<*pi^«JpSji^^^M*> **^ S ?J**^ *™„* 

^fP^Sgil, #»flfeM 550mg(62.3%). 




-TICI 2 



F-1 
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7Gft##r: (>t») C: 70.91 (71.81), H: 6.64 (6.39), N: 2.21 (2.54); 

'H NMR ( 300 MHz CDQ3 ): 5 8.1 (s, H=N), 7.6-7.0 Cm, Aryl-H), 1.2 (s, t-Bu-H), 
1.1 (s, t-Bu-H)o 

&mw 33 @a£#3 G-i 

0"CT, $ 300mg ( 0.6mmol ) 15-$ LI &} 10ml Hfi^PiiMMA 0.6mmol NaH #J 
10ml H^PS*, m^^S^Tm# lh, 0°CT«£$?M$^M 0.3mmol 
ZrCU-2THF ft 3ml W£&m$. 0M# O'C 0.5h, (H«E 5.5h, *P 

20mi »s **. ^Mftfefi^. ^-m^/e^s^ii, mm 

G-l, 94mg(27.3%)„ 




7t.ft##T: &IM (it*) C: 68.98 (69.09), H: 6.17 (6.15), N: 2.49 (2.44); 
FID-MS (M 4 ): 1148 

0°CT, % 591mg ( 1.2mrnol ) 1S#L1 M 10ml mMfik^WLMwA 1.2mmol NaH ft] 
10ml m£M&&*¥f fSk^^MTf^W lh. 0"CT, 780mg ( l.lmmol ) (Ph 3 P) 2 NiPhCl fa 

lomi mmmmmmmmm^mm*. siT«»j±«. ^^0^1 ih, 

i±ife» ^«SMIPJ, iPA20mlB^i£M, ««£SJ5#»H-1, 
325mg(47%)o 




7c3t##f: £81 C: 73.80 (74.54), H: 7.46 (7.45), N: 5.49 (5.75). 

35 

-78°CT, & 200mg K^fe A-9 W 10ml El$«MinM MeMgBr (Ef&S*) 

wsmi mun%*> ««3is^, jtfiBWWW. Juab 

1 HNMR(300MHzC 6 D 6 ): 5 9.1 (s, H=N), 7.8-6.8 (m, Aryl-H), 1.3 (s, t-Bu-H), 
1.1 (s, t-Bu-H), 0.7 (s, CH 3 )o 

gmm 36 

£ O.lMPa tfj£'J$m*,T, MM A-K2U rnoDs ¥^ 20ml ^»A^tti%M 100ml 
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to bus & as*, mmmw, mfeWT sovm®*. «»— pi. ma 

mMAO(Al/Ti=l 500) > />RtJ§. fflt 5%MM^i^±^. a 

jfefcjg, T 50°C jtSfliSflS, #mZi«1.80g. 1.8X10 6 gPE/molTihr 
atmo M#ll^#^*M w =630,000g/mol, ^Jtftf&ft 2.13, T m ^ 136.HC. 

37 

ft O.lMPa ftZ.ffi^&T, ^fSM A-K2 u mol\ W 20ml $&JnA^tt:fcf M 100ml 

toi^m* , mmw.mm.^ 50-c«* , uu-mn , mu a mMAO(Ai/n=5oo), 

£$o.5/Mj5, ItsyoMMZiimjS. ^50°C 

ESTMSHfi. #H»1.22go #4b«» 1.2X10 6 gPE/molTihratm. J^fUl^ltf- 
: ?mM w =700,000g/mol, ^iM^ 2.06, T m ^ 134.5 °C, ££11^78% . 

38 

ft O.lMPa mZ^m^T, Mtt^J (A-l) (2umol)> ¥^ 20ml ^&JqA^&#ftfJ 
100ml K)ll|j£%?IS*, ^Sl 1 50'C$*§*, tefi-£H*ra, ffiPA 

mMAO(Al/Ti=50), &M0.5 'bttJa, m 5%&WLtoZ*n%±8.M* ^£^«> fctik 
tffcifcjs, T 50'C*£T$l51ifi, 0.9422g o 4S«&3j 0.94X 10 6 g PE/molTi hr 

atao Bf«^"tl^#Mw=720 s 000g/mol, T m ^j 135.8'C, £H^80% . 

39 

ft2?TOIJ£Elg4 J > ZM*%%TF, #c»A 600ml f*> 4.3ml 15%#J MAO, SfiT 
W 15 10ml ^ 23 u mol A-l &U3»$, WW, ^Z^ffi^S 6X 10 5 Pa, 

&mi/Ni*jg. afcsz,«w*, w^mmm^ j±«. tfc^B. ^ so'cas^&Mtes. 

ft£Z,*!&31.5g. Bff#^^^*M w =1700 5 000g/moL 

&$fi0fl 40 

ft O.lMPa WZ.»*l«T. 20ml> Et 3 Al (Et 3 Al ^HBflsfclWfcfcHS* 1000) 

jpa, att*w'ioomiw»-&«+, 0ii?J#. #u§s^4o-c«+, teffl-j&ttin, m 

$mm 41 

ft O.lMPa toZ,^mT,^¥^20ml,mMAO(Aim=1000) ifcafcinX&ttfcM 100ml 

umoi) sjan'MttB; ffl^5%aKfl«iz»e^±&S£. n^fts^, ^ 

50°C*$^S'lim, #£Z»4$0.104g. {Sft^tt^J 5.5X10 4 gPE/molTihratm„ tiffin 
tyftflt M w = 32,000g/mol, ^4^**2.03. 

42 

ft 0 IMPa WZ»flPl«T. ft¥ *20ml>mMAO ( Aim=1000 ) WtXUK^%^ 100ml 
KHjeWKt. BMW, j»M^-50T5«i*+, 1I»-£tfW. SinAflift*! B-i (2.06 

ix mol) SS0.5^j5, E*5%&lM<lZJM*lt&32. ^^«> tfei&JS. 
^ 50°C*ST^S'Hfi, #SIZ,*0.52g. -fi^ygtt^ 5.0 X10 5 g PE/molTi hratoc 0f.f§& 
-g-WT * M w =530,000g/mol, ^HPfi^*^ 2.1 1 . 

$H#lj43 

ft0.1MPatoZ»^mT,^¥*2^mMAO(Al/Ti=300) {fc&imA£tt*fM 100ml 
MHI&M*, #Ui5ST50°C«*, «-feBtfl. SiPAiItt.^JB-7 (1.6 

umol) &&o.5/]MttB. 5%a«ttZJM|jhRjS. fct$> 



25 



WO 03/010207 



PCT/CN02/00425 



^50°CXW^Sfl£. nmmOAlg, «^ft^5.9X10 5 gPE/molTihratmo mM 
^fr^m. M w = 670,000g/mol, ft^i-ft^ 2.47 o 

44 

ft O.lMPa » Z, jftn«T , *¥* 20ml, mMAO ( AFTi=300 ) tfc» A J« 100ml 

^ 50-C*S^#5tIfi- fc*Z,»0.77g. iStt,«14^3.0X10 5 gPE/momhratm. 0r#* 
«6^^*Mw"64O,000g/taol. ^T*^^^2.45 = 

45 

ft O.lMPa HZ,*n*T. ***** 20ml, MMAO (MMAO Jf ^f** 
Sr««A-9 (2,mol) iPA, 5%&ntoZM&±R&. 

«#'J 46 

4 O.lMPa WZ,»n«T. ***** 15ml. MMAO (MMAO |«4fcffltt*Jtt 

3»J 47 

ft O.lMPa ttZjeitfF. ***** 10ml, MMAO (MMAO ^#^Jf 

^Sb9^M (6Pmol), aSlhrJg. ^5%a«»Z,»* jt fijK. **« 
5±*U «3M?. * 50X3*SFF*5M. ft*Z.*0.064g. 

&jffi08 48 

so.iMPattz.#n*T. *****i5mi, ^ii^^S^SS*^ 

*iSft«!W tt*«. *S0«3HHeM. #*Z,*0J7g. 

49 

ft 0.1MPa «Z,J»n*T. «**¥*15mU MMAO (MMAO J#4fc»#Jbk 

*soo . jpA«»»tt ioomi m*m+> mm. ^t^^t'J^TJ? 
mtmem* * 5<rc*s=H*£te*. #mz.&o.9i g . 

«#>J 50 

ft 0 IMPa «|Z,»n«T. S*T*¥* 15ml, MMAO (MMAO 5**%®**** 
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Btfl. (9umol) R&yfrHJs, %S 5%&WtfaZMt£±BM. W^fy 

mnm 51 

ft O.lMPa ftZJHiTF. £ffiTft¥#10mK MMAO (MMAO^aM'JW0^bb^ 

500) ftitebpAStt^w loomi ^s^50'c«^, 

BtfoJ, SipAMftJ A-13 GOumol) &$20#I+J5, ffi^ 5%&KttZ.B^±fijS. X 
^fcaW*, ^50 e C*S«MmE, #X£tt0.70g. 

52 

ft O.lMPa ^LiW. SfiTJ»¥* 10ml, MMAO (MMAO JfftftjffilKlJfcfcfci:* 

500) ^»A^tt^^j ioomi mwisu*, mmn, so-cat^, ma-s 

Still. HJqAflBttfPJ A-2 (3umol) 1 ffi* 5%ft»fl9Z.**jhaS. 

gtJE«> il^> ifcifcB. ^50°C*^«M®E, 0.34g. 

53 

ft O.lMPa £KjZ,j#^mT, £$&T&¥* lOmk MMAO (MMAO JiflKftftltiJE&tlSft 

500) 4fc&iPA*£»*t&t) loomi^^*, »,W> ^USS^f 50°c«*, 

WW. HiWAfllftSy B-2 (5umol) S&l/Mtf/^, ffi^ 5%&m*ZM%:±5M- M£%!S 

&ttm 54 

ft O.lMPa &}Z.M*%MT, 15ml> MMAO (MMAO ^MllfriJJtfttt^ 

500) JraA, 100ml MlfteJlE*, $JM#> *SJSS^40TC^4', tl^-^Bt 

fa], JP AfftftftJ A-4 f^ft (10.5 wmol), j&ffi 73 5%&B8ffijZ.e&jt& 

ti* 11%. 

%mm 55 

ft O.lMPa M£ft^&T.ft¥*20mKmMAO(AJm=1000) ffc&iPA^ttlfcf B*J 100ml 
ltt!ljf£«+, ^^S^ 0«^, #jJPA<f£« C-l (13 

ymol) SSlMI. JB#5%&KWZ,g&ib&l£. ^ 
"SOICjtaTiiMM. fcXZd* 0.005 lgo -fitt,^tt^3.9X10 2 gPE/molTihratmo 0r#X 
M w = 21,000g/mol, ^H 1 *^* 2.21 o 

ft O.lMPa HjZ»fl&n&T, SfiT^f* 20ml> MMAO (MMAO JgflMMRIW*fctbfc 
1000) ^»A^tt^W 100ml M»> »A{i^JC-8 (16 umol) R 

Tllfil. 0.7g. 

^jffi^J 57 

ft O.lMPa WZiJft^&T. gi&TOT* 20mK MMAO (MMAO Jg$4WBJto*&fct3j 
1000) ftc&jjpAMtt^ltt 100ml WSI£J|S"f. S2)PA4ittftJ C-18 (22 ymol) 

£$3'Mj5, M#5%SJ6BlZ,im±&&. X&to&U^ 3i^> ft&B, ^ 50°C* 
SfllSill. 0.003g. 

$mm 58 

ft O.lMPa WZiflfrWF. SaT#¥*20ml, MMAO (MMAO JiflB&frJMJfcfcHS* 
1000) «»dtaAStt*l«1 100ml fl&*-&3K+, SiPAfSMl] C-16 (15 umol) 
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STHSSS. #H^tJ 0.005go 

£»J 59 

MMA-l(16,mol, 7.2X10- 3 MOT*M>> AlEt 3 ( ^Ti=20 ) 

**B*0.12g. ffi4fc^ 0.75X10 4 gPE/molTihr o 
M w =18,000g/moh 

«#'J 60 

* n,MP a Ki7.*n*tT, M^J A-l (18umol, 7.2X10" 3 M AlEt 3 

SS^ 0.96X10 4 g PE/molTi . J|f#»«^F * M w =220,000g/mol, 
2.1. 

*o*«i*FP** «*r«T, «JPA 400ml 6ml 15%ft MAO, ISTS# 
15 & S 55 Jf^ iS «J«W. *MWJ. *WW£. 
#£l8Xl0 5 Pa, RfiOJ/MltJg. *0flWl#, IMrfWBW* ^ 50 

££S#!) 62 

* n iMPa WZ,**t«T. 1-B» 0.5ml, 5ml> MMAO (MMAO Jgflitt. 

$ jfiti 63 

*0.1MPt ttZ,«W«T. l-3» 10ml, MMAO (MMAO m ftJWtt** 

tffl ^««AT(9,mol) iPA, 1% 
2.9g, *«f3»tt«*30%. 



64 



ffl* 15mK MMAO (MMAO ^ftft#Jtt**tfc* 500), JnA£»U*W 10 ^ tt *^; 
' ' 0 .89g, 15%. 



mm, #££4 



65 
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4 o iMPa toZij^Kf.mmmKmmm 25^mmmm^*6T/o\ 

f* 15ml,MMAD(MMAO^flMb*ltt»*tt* 500), JqA£tt*fltt 100ml 



gttti 66 



jw»**tb*2oo>, jpA«ii»tt 2smi ttRjaa«4>. mmm^ *^|*f ^SJJi 
fia-fewiu. m^ja-i (lsumoi) jtax, astwh^B. »±&m. 

#1 0.32g o 



gttffll 67 



4 0.1MPa WMT, ft»##»Jt»¥*»« 2ml Cf^^*^' 
MMAO (MMAO i504MHtt*fcHS* 500), fclA&»*tt 25ml ft&g 
JKt , M«> $^S^ 50°CW^, ma-^^J. M^JA-l (15nmol) SPA, 
SJSlWM. ^ihSJ^o &J5jm®%L&%l 0.052g o 

gttftl 68 

4 O.lMpa Wftn«T. flc»#¥a6P5#*¥IB lml. 
ma-^fil. ftflMMRlA-1 (18umol) JraA, 12 /jMttJS, feJ5«t 

mn&&® o.isgo 

$ W 69 

M-SmK mMAO (Al/Ti=500 **lfc) JqASM*fcfcl 100ml W*^JK+. WBHWJ. g 
jSK^40°C»f , M-fetfW. MMA-9 (12umol) ^A, MlO^J. B 

<$10.72g, 21%. 



70 



fc0.1MPaWZ.»n«T. ftfcttl-B*2ml, ¥^ 5ml, MMAO CMMAC >«4fe 
&M-£Sfc 22%o 



171 

£0.1MPattZ,«n*T. «W» 1-B» lnl, 15ml. MMAO (MMAO -^{8 
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mmmm% 500 nn\mm ioomi wit- ^ S ^ 4 S^; 

Ifi-g^, (4.5U mol) *PA, fijfi 15 £#Jg. ^5%M^ 

jh&Jfi. HSk «S»JB. ^ 50TC*!5£=HSSm, 0.85g, 

72 

O.lMPa ff| Z,»n«lT. *«»ft*Jt»¥»»« 1.5ml( 67%), 
f^5mk MMAO CMMAO ^ffifcfflttJtfctt* 500) jtaAfttt^W lOOnd WX-^KT. 
JglJM#. $USK^ 4(TC«*. ma-^^i. ««E-9 (4.5 w mol) JPA, £E 

ASUS. fc*£*0.47g. 

73 

£ O.lMPa WZ»*n«T, MM A-l m^&mfc^m ^nmolX ¥^ 20ml 

jjqAmMAO(Al/Ti=500), 0.5 'JMttJS , JB*5%ifc»ttZ,*».lt&&. 
ISM, m&JS, 50'C*2T^SHfi, »»Z.*0.24g o 

74 

^ 200mg A-l W 30ml ¥ 500mg SiOi ( 160m 2 g l , 60^, 

63-200 »m)tt&jS3KA. jlPiS 100°C tt*. H^ffl 20ml f *^«J5fe 

£01MPa6^MWF, &±3£^#»#MiJ (2umol), 20ml ttWjqAatt 

ioomi tin****. ^**+-J B »^!S!' 

mMAO(Aim=500), >MJg. M5%»i«^. **4MMJMk J4*> 

m&JS, T50°C*5«S'im #^^2.6g . 
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ft M S & 



m: 1, 2^3; 
q: OlS 1; 
d: OSRli 

n: K 2> 3 ^C4; 



m* %mm®> ^mmm^ #esa* *»s§^ *«£H, #*»H«*wtta*ErtM 

A, W*=S ' , -NR 23 R 24 , -N(0)R 25 R 26 , " s ~PR 28 R 29 > 
-P(O)R 30 R 31 , -P(0)R 32 (OR 33 ), 3flR3£> -Se(0)R 39 ; 

^ -NR 23 R 24 , -N(0)R 25 R*\ T\ -PR 28 R 29 , -P(O)R 30 R 31 , 
-P(0)R 32 (OR 33 ), .TO, SEWSs -Se(0)R 39 ; 

E-. mii> nr«s> «*ia, £*n, o> s, s e , p 

B, E, GWlilliSPIt! 

: ffiE&flu ^aiawTa; 

0r]ft» CrC 3 o MWfl!]SMi±^-^-t^MMii > 4«ffl« 
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Smb. *e*a. *wtffl***ra. 

Jffife«l**»«t- *» *» 

Hmm^* 2 s -NR 23 R 24 ^-T-NR 23 R 24 ^-N(0)R 25 R 26 ; 

mmm^ R2r > pr 28 r 29 > -p(o)r 30 r 31 is-p(o)r 32 (or 33 ) ; 

OR^-TOR 34 ; 

»WS-QR.^ &%-T^R 34 £rtM«W^< 
«*ffl»-fiR^ — MR 35 > -^(0)R 36 ^-T-S(0) 2 R 37 ; 
«»ffl^-SeR 38 , — T-SeR 38 ^i— T-Se(0)R 39 ; 
*«*ffl»BF 4 % (C 6 F 5 )4B-^(R 40 BAX3)-; 

■gr«*H«Ma»«ifc**> AlPh4\ A1F 4 \ A1CU% AlBr 4 \ AlI^R AlAr 3 ; 
^SSffl^-SiR^R 44 ^ -T-SiR 4S ; 
-t^*a^-GeR 46 R 47 R 48 . — T— GeR 49 ; 
-t^Sffltg-SnR 50 R sl R 52 . — T-SnR 53 ^-T-Sn(0)R 54 ; 

t: &crCn®m&c^®Kmmmmmm-, 

£. ftTOfieftft (MAO), MMACX AlEt 3 , AlMe 3 , Al(i-Bu) 3 ; 

pi p 2 r. 3 r 22 r 23 r 2 \ r 25 , r 26 , R 27 > R 28 > R 29 ^ R 30 > R •• R > R ; n 

R 35 R R 3 6 R R 3V R R 3S R R 3, R R / R / R 4 2> R«, R « R « R« R 47 , R<\ R 49 > 

jjfMft#*»±»«ft«i^ ^i«tf»^ ^iSSSSJS 



ttSiSAH%, AlMe 3) Al(i-Bu)3^ft^^^. 

1^^K*HM* Ag[B(3, 5-^3)^3)4], NaOSO.CF3lSAgOSO.CF3, ffiSUn 
®ffilM& B(C6F 5 ) 3 MWfiWSM^; 

(C^UT, (R f S0 2 ) 2 N% CF3SO3- * ((3,5<CF3)2)C6H3)4B «rtttffiX*TOk»MK^. 
*nT: 32 
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4 ......i;" 1 ^ 



: 3 ), * 





4 .Jr> M *« 

R 2*"'1 « R z ' " R 

: ^fa&H, ^ttSE*^*! 

A> B, E> G> d> q, m> M, m X, R ! % R 2 > R 3 ^IB6**I5* 1 4"M3*ffiWI- 
F: fifHrE*ffl> tSiffl> «*ffl* N> CX S> Se, P 

**sh. *«£H, *a*a. 

l +J&fHt*BH. 

r^K r^Vj, 





r 4 r 10 r u s r 12 - c,-c 3 o ttfc^ a*]*^ c,-c 30 Wttftfc^sMKttsbfttt 

A, E% F, Q, d, m, M, iu X, R 1 , R\ tfHH0$m**2+1ffitoM* 
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R 3 > R\ R\ R\ R\ R 9 > R ,0 > R u > R l2 Rm$^tilBlW|5j. 




: ^B5&#> 

R«\ *}\ R 12 > R 13 > R x \ R 15 ^ R^ R l8 > R' 9 > R 2 °^ R 21 ' ^> Ci-C 30 

aum^ c,-c 3 o MfyK&mmimmm®, iM&mtiLm^mn&m*®. 
r 5 jwmaw*^ n> c,-^ C-C30 imsg^-^R 2 ^ 

-T-NR 23 R 24 , -T-N(0)R 25 R 2( \ $mm&%-¥R 2 *R 29 > -T-HPR 28 R 29 > -i>(O)R 30 R 3 \ 
__T-4>(O)R 30 R 3 \ -HP(0)R 32 (OR 33 )> — T-*(0)R 32 (OR 33 ); ^SB'S^S. "J&ft* 
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-OR 34 , T-OR 34 , *«*B'&*G— SR 35 ^ T SR 35 , S R 5 

mss, ^uss, tin, ss+n, <x s> pom#-^ 

y> z: ^jrsk, ^saaffl; 

t, m, x, n> «ss> tiimm&m®> ^n.m®, nr«s, 

1:0.1-6 SM 0.5-40 /.htt, 



M 3 



d, A, B, D, E> G-. R l , R 2 , R 3 ^«r*&R*J5# 1 tM&ffiR. 

%m%m&% Mx g : 

g =i, 2> 3s 4s 5SU; x^in*Rsis*i+ffj26*ara. 

«. 1-T«K 1-JCKMs 1-BflK 4-¥*-l-^W?i^ 



9> *^J5*8j^tt-ft^*^X**^tt*IWffl3fc. %&&&Bi&tii#M& 

ftftj&ft%®mffiE%ftw%&n&&%%oi~wMPii, mms^-so-iso-c, \mm^ 



35 



WO 03/010207 



PCT/CN02/00425 



1/1 




S 1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/CN02/00425 



A. CLASSIFICATION OF SUBJECT MATTER 

IntCI 7 C08F4/60.10/02 

According to International Patent Classification(IPQ or to both national classification and PC 



B. FIELDS SEARCHED 



Minimum documentation searched(classification system followed by classification symbols) 

Int. CI 7 COSF^eO^^^O/OCIIO/OO^IO/OO^OTF 



Documentation searched other ^^^d^^^^^^^^^^^ * &e field sear ched 



Electronic database c onsulted during the international search(name of database and, where practicable, search terms used) 

WPI,EPODOC,PAJ,EPPAT,USPAT,CNPAT 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 



Citation of document, with m&cation, where appropriate, of the relevant passages 



118,6,6281303 (EASTMAN CHEMICAL COMPANY) 28.AUG. 2001 
(28.08.01), column10-13, example 1, claim31-34. 

CN.A.1 297456 (EXXON CHEM PATENTS INC) 30.May 2001 
(30.05.01), page5-8. 

WOA0132723 (W.R.GRACE & CO.-CONN.) 10.MAY 2001(10.05.01) 
claim3. 



Relevant claim No. 



1-12 



1-12 



1-12 



□ Further documents are listed in the continuation of Box C. 



See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 

to be of particular relevance 
"E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason(as specified) 
M 0" document referring to an oral disclosure, use, exhibition or other 

"P" document published prior to the international filing date but later than 
the priority date claimed 



"T later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular Televance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 

step when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 
U &T document member of the same patent family 



Pate of the actual completion of the international search 

17.September 2002(17.09.02) 



Date of mailing of the international search report 

0 3 OCT 2002 



(Name and mailing address of the ISA/ 

• The Chinese Patent Office 
;6, Xitucheng Road, Haidian District, 
Beijing, 100088, Ouna 
iFacsirnileNo. 86-10-62019451 



Authorized officer 

Cao Xianpeng 

Telephone No. C 86-010) 62093057 



FormPCT/ISA/210(second sheet)(July 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



Patent document 
cited in search report 



Publication 
date 



International application No. 

PCT/CN02/00425 



Patent family 
members 



Publication 
Date 



US-B-6281303 



28-08-01 



NONE 



NONE 



CN-A-1 297456 



30-05-01 



WO-A-9957159' 
BR-A-9908887 
EP-A-1084152 
US-B-6294495 



11-11-99- 
21-11-00 
21-03-01 
25-09-01 



WO-A-01 32723 



10-05-01 



AU-A-1 096001 



14-05-01 



Form PCT/ISA/210(patent family annex)(July 1992) 



PCT/CN02/00425 



A. ±Sto##g 

lnt.CI 7 C08F4/60, 10/02 

amass* gjfjWMMggMii!! gc ^^^^ 



Int. CI 7 C08F4/60,4/62,4/64,1 0/00,11 0/00,21 0/00.C07F 



WPI,EPODOC,PAJ,EPPAT,USPAT,CNPAT 



X 



US.B.6281303 (EASTMAN CHEMICAL COMPANY) 28.8 R . 2001 
(28.08.01), 10-13 $%0J 1. ft^JS* 31-34.- 

CN.A, 1297456 (EXXON CHEM PATENTS INC) 30.5 H 2001 
(30.05.01), 5-8^. 

WO, A.01 32723 (W.R.GRACE & CO.-CONN.) 10.5 ft 2001 
(1 0.05.01 3. 



1-12 



1-12 



1-12 



* 9IB:fe#tt<WB3liS« 

"L" Sfl^^Wl^tfFIBMffflJWSa-M^lffi 
•JW«0lSS!»t4ISIrt?lfflSSX#(W 

"O" »&n*afF, 



17.9 £ 2002(17.09.02) 



*Sdk«r^;S^IEIS±MS& 6 ^(100088) 
86-010-62019451 



0 3.10^ 2002 ©3.10.02) 



i ,r,v .' 



(86-010-)- 62093057 



PCT/ISA/210 «(« 2 ^)(1992 ^ 7 fl) 



PCT/CN02/00425 



US-B-6281303 



CN-A-1 297456 



28-08-01 



30-05-01 



WO-A-01 32723 



10-05-01 



% 

WO-A-9957159 
BR-A-9908887 
EP-A-1084152 
US-B-6294495 

AU-A-1 096001 



11-11-99- 
21-11-00 
21-03-01 
25-09-01 

14-05-01 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate rcpresentationipflhe^origjnaj 
documents submitted by the applicant. - n- ~ 

Defects in the images include but are not limited to the items checked: =. 

□ BLACK BORDERS □ viACifSOi- 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
Q BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 
COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS ; / 

□ LINES OR MARKS ON ORIGINAL DOCUMENT p Yjms 0 H U 

□ REFERENCES) OR EXHIBIT(S) SUBMITTED ARE POOR QUALOTs 
• □ OTHER: , — 5 CTETI'j 

IMAGES ARE BEST AVAILABLE COPY. IMAGES J 




i .J 



As rescanning these documents will not correct ihe iniage ? 
problems checked, please do not report these problems to = 
the IFW Image Problem Mailbox. IFW lm 



